08/09/02 15:32 FAX 



I£JU02 



®Int.CL 
A 43 B 

B 29 C 
B 29 K 
6 29 L 



10/00 
13/26 
39/10 
75:00 
31:50 



B * m&ft Fr ( J P) 



1 0 1 



H4#fP^^ (a) ^F1 -310601 

ffl*igg#-*§- ®£ffl ¥Jj£ 1^(1989) 12£ 14 B 

C-6617-4F 
Z -6617-4 F 
7722-4F 

4F m&m* m m*&c»& i (i<5) 



@$¥ Eg Gg63- 140729 
@{£ m 0363(1988) 6 £ 8 B 



®tU V A 
®ai & A 



^m^FmSBEaJII^2Tl37#«icD3 y=M£7 
251 

SsfZWHEft SM£Btt8**.E 3 T S 22- 9 

%m.£&7 s m t ?£&.i&8,#vT7 Ti i # i 

ftJ£&ESffi*£BJr«S#.E3Tl22- 9 



m » » 

A 

L*miE±tt*J&!> m nr.u triads 

3 . 56WO»afl5tlDlW 



tt ffi *t *: R ?fr tt 55 S * 0B £ & ® IS * » # 
y*>*j*to*?* h -i. £> £ * ttfi* 

li E V A , •JrV*:/^^ ^ijxf vy^iif, 
^-CJgjfc LfcffiJE. XfcCHCin 

b < * ^-c?£/£ f Oil 



-1- 



08/09/02 15:32 FAX 



l£)003 



3 SKHSt^i^ 7 y > 2 — 3: 40 to 



BIBV1-310G01 (2) 

sunt a -=>-c^*o 



o -C Sign ^4 tftOU^tft^o IS 1 Hit ^ 
* p -t - * c ) , ; 7 'i - / ( liSS > . => 



Taw » - h woasT * **kt& b , *^«t 

2fc IC * 5* E ^ ffl: IE o IE ^ £ 4: ffi 2fc {ft OS ^ * 



— Z — 



l£j UU4 



t t-cteB* n^a.***' h^>s 

6 El I IwfstJ: 5 ic^ffl*^- 

r 

to6oa-isoa^i- 5 i*ia»a z palatini &tra EE 
Lfcfe&JBKSHrifcJE D fist £ . # s h in ich*-*"I 

l*#®<s?&ie±#*:Js;!> ta u> etc: 



it na^Fi-aioGoi C3) 

EVA, 7 U^V^A, jCB. »iff !f x ^ w > . 
p V C3&0$&?Qx 7 h^-O 3 y F y — /w b 



4 o 

a) ftBfl. ta t , w- 

« IHUftSB. CS) T^S- 

(a) 5&!fi, W *** 

f (8) Crt ±B, «) 3c 

25, (a).— KM. o 



-3- 



1 



JAPANESE PATENT OFFICE 
PATENT JOURNAL (A) 
KOKAI PATENT APPLICATION NO. HEI l[1989]-3 10601 



Int. CI 4 : 


A43B 10/00 




13/26 




B 29 C 39/10 




IIB 29 K 75:00 




B29L 31:50 


Sequence Nos. for Office Use: 


C-6617-4F 




Z-6617-4F 




7722-4F 


Filing No.: 


Sho 63[1988]-140729 


Filing Date: 


June 8, 1988 


Publication Date: 


December 14, 1989 


No. of Claims: 


1 (Total of 4 pages) 


Examination Request: 


Filed 



SHOE SOLE PRODUCTION METHOD 



Fumishi Komatsu 

7-251 Kenju, 2-37-3 Shirakawa-dai 5 
2 Suma-ku, Kobe-shi, Hyogo-ken 

Yoshihiko Nakatani 
3-22-9 Nishikigahama, Uozumi-cho 5 
Akashi-shi, Hyogo-ken 

Asics Corp. 

7-1-1 Minatojimanaka-machi 
Chuo-ku, Kobe-shi, Hyogo-ken 

Yoshihiko Nakatani 
3-22-9 Nishikigahama, Uozumi-cho, 
Akashi-shi, Hyogo-ken 

[There are no amendments to this patent.] 



Inventors: 



Applicants: 



2 



Claim 

Shoe sole production method characterized in that nonwoven fabric sheet (2) that has a 
polyurethane resin coating layer (1) on the upper surface (a), lower mold (5) that is furnished with 
recesses (4) corresponding to anti-slip projections (3) on the shoe sole, and upper mold (6) are 
prepared; in that recesses (4) of aforementioned lower mold (5) are filled with a liquid 
polyurethane compound (7); in that the coating layer (1) side of aforementioned nonwoven fabric 
sheet (2) is placed against the top surface (8) [sic; (9)] of aforementioned lower mold (5); in that 
said nonwoven fabric sheet (2) is sandwiched between upper mold (6) and lower mold (6) [sic; (5)] 
and hot-pressed to mold the liquid polyurethane compound (7) in molds (5) and (6); and in that 
subsequently upper mold (6) is removed, a shoe sole main body, which contains polyurethane 
elastomer projections (3) integrally bonded to polyurethane resin film layer (1) of aforementioned 
nonwoven fabric sheet (2), is removed and cured for an appropriate time at an appropriate 
temperature. 

Detailed explanation of the invention 
Industrial application field 

The present invention pertains to an improvement in athletic shoe sole production methods. 
More specifically, it provides a ground contact sole furnished with anti-slip projections that are 
lightweight and have excellent wear resistance. 

Prior art and the problems thereof 

In the past athletic shoe soles have included shoe soles composed of natural rubber, 
isoprene rubber, butadiene rubber, and styrene-butadiene rubber elastomers, or shoe soles formed 
from sponge composed of EVA, urethane rubber, or polyethylene, or composite materials thereof. 
Incidentally, recently shoe soles with a multi-layer structure, that is, a structure in which the 
ground contact sole is formed with solid rubber or high-density sponge, on which is studied one or 
more layers of sponge, such as EVA (ethylene vinyl acetate), which is lightweight and has 
excellent impact resistance, have appeared as marathon and jogging shoes particularly for the 
purpose of providing lighter weight shoes with improved shock absorption. However, solid rubber 
or high-density sponge, which have a high specific gravity and hardness, must be used as the base 
materials for the ground contact sole in order to improve the ground gripping ability and wear 
resistance of the anti-slip projections furnished on the ground contact sole. This makes the shoe 
heavier. Thus, an effort has been made to form the ground contact sole as thinly as possible within 
a range in which the anti-slip projections formed on the ground contact sole will not wear out and 
the anti-slip feature is not lost, and to control the overall weight of the shoe sole. However, there 
are problems in the production processes for the ground contact sole and in the production of the 
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molds used in the pressing process (limits to cutting technology for design of the projection parts), 
and there are limitations on the contraction of the filler with which the molds are filled and the 
surfacing required when adhering to the mid-sole (thickness of the adhered surface required for 
surfacing (polishing)). There is also a limit on how thick the ground contact sole itself can be 
made. 

However, despite these circumstances, the running public, who may participate in 
so-called rigorous fitness events, including marathons of 26 miles, 385 yards, and joggers have 
hoped to see shoes that are even lighter in weight and that have excellent wear resistance. This 
expectation has become a significant issue with regard to athletic shoes. 

Means to solve the problems 

In light of the abovementioned shortcomings of conventional products and expectations of 
the user the present inventors carried out serious research and arrived at the present invention. In 
short, in the present invention, a nonwoven fabric sheet that has a polyurethane resin film layer on 
the upper surface, a lower mold furnished with recesses corresponding to the anti-slip projections 
on the shoe sole, and an upper mold are prepared. A liquid polyurethane compound is poured into 
each of the recesses of the aforementioned lower mold to fill them, the coating layer of the 
aforementioned nonwoven fabric sheet is placed against the top surface of the aforementioned 
lower mold, said nonwoven fabric sheet is sandwiched between the upper mold and the lower 
mold and hot-pressed to mold the liquid polyurethane compound in the molds. The upper mold is 
then removed, the shoe sole main body, which contains polyurethane elastomer projections 
integrally bonded to the polyurethane resin film layer of the aforementioned nonwoven fabric 
sheet, is removed, and cured for an appropriate time at an appropriate temperature to obtain the 
desired shoe sole. 

Operation 

The present invention uses a technical means in which the polyurethane resin film on a 
nonwoven fabric sheet and a liquid polyurethane compound for forming anti-slip projections are 
hot-pressed with a mold to integrally bond them together. Thus, the nonwoven fabric sheet and the 
projections are strongly bonded to the same urethane base material, so that it takes full advantage 
of the light weight and suppleness of the nonwoven sheet and the anti-slip function of the urethane 
elastomer projections. 

Application example 

An application example of the shoe sole production method of the present invention will be 
explained according to the figures. Figure 1 shows nonwoven fabric sheet (2). Said nonwoven 
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fabric sheet (2) has polyurethane coating layer (1) formed on its upper surface. In this case, 
synthetic leather, such as Exane [transliteration] (trademark), Clarino (trademark), or Cordley 
(trademark), which are materials that are lightweight and very flexible, are used for nonwoven 
fabric sheet (2). 

For polyurethane film layer (1) on the upper surface of the nonwoven fabric, base fabric (8) 
of nonwoven fabric sheet (2) is not completely impregnated with polyurethane but is 
surface-treated with liquid polyurethane that has a relatively high viscosity so that a thia film can 
be formed on the surface of base fabric (8). Non-yellowing urethane is used for film layer (1). This 
will emphasize the coloring characteristics and design of nonwoven fabric sheet (2), and will also 
increase the strength of nonwoven fabric sheet (2). The strength of nonwoven fabric sheet (2) can 
also be raised by promoting bonding with the projections designed on the sole and by controlling 
the thickness of the film layer. 

Figure 2 shows a cross section of lower mold (5) that has recesses (4) where the shoe sole 
design (projections) is cut in. Said lower mold (5) is formed so that at least its top surface (9) will 
be in the same plane when nonwoven fabric sheet (2) is placed so that its bonding surface makes 
tight planar contact with lower mold (5). Figure 3 shows upper mold (6), which tightly closes 
lower mold (5) and has the form of a flat plate. 

The shoe sole production method of the present invention will now be explained in 
sequence. First, a liquid polyurethane compound (7) is poured into each of the recesses (4) of 
lower mold (5) which correspond to the anti-slip projections on the shoe sole, to fill them, as 
shown in Figure 4 1. Here, the liquid polyurethane that is used is compounded from pigment mixed 
into an isocyanate prepolymer, which is heated to 50-150°C, and a curing agent and catalyst heated 
to 80-1 30°C. After uniform mixing and agitation, it is degassed and poured into the mold to fill it. 
The excess liquid polyurethane compound (7) that overflows from the aforementioned lower mold 
(4) [sic; (5)] is then removed using a spatula, etc. and leveled so that it is at the same plane as top 
surface (9) of lower mold (5), as shown in Figure 4 II. Nonwoven fabric sheet (2) is then placed so 
that its film layer (1) will touch top surface (9) of lower mold (5), as shown in Figures 5 I and II. It 
is sealed at the top with upper mold (6). After hot-pressing at about 50-1 50°C for 1 .5 to 2 h until 
the liquid polyurethane compound (7) in the mold hardens, molds (5) and (6) are removed, and the 
shoe sole main body with small polyurethane elastomer projections (3) integrally formed on 
polyurethane film layer (1) of nonwoven fabric sheet (2) is removed as shown in Figure 5 III. By 
further curing at a temperature of about 50-1 50°C for about 1 h to 10 h, the desired shoe sole is 
obtained. Thus, when the shoe sole associated with the present invention is used for the soles of 
marathon or jogging shoes an athletic shoe with high impact-resistance can be obtained by 
combining with a foamed elastomer mid-sole made of EVA, urethane rubber, RB, polyethylene, 
PVC, etc. 
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Effects of the invention 

The present invention concerns the production method explained above, and has the effects 
mentioned below. 

First, the present invention uses nonwoven fabric sheet (2) for the shoe sole (outer sole), so 
that it is lighter than conventional synthetic rubber and sponge and promotes lighter weight for the 
entire shoe sole. Nonwoven fabric sheet (2) also promotes flexibility of the shoe sole due to the 
suppleness of the material used, and the ground-gripping ability of polyurethane elastomer 
projections (3) can be effectively employed. Polyurethane elastomer projections (3) that make 
contact with the ground contact surface are also integrally bonded by heat-hardening polyurethane 
film layer (1) of nonwoven fabric sheet (2), so that the bond between the two is strong and there is 
absolutely no danger that they will come loose or be damaged by the impact with the ground when 
running. In addition, one advantage of the production process, compared with outer soles formed 
from synthetic rubber of the prior art is that where formerly surfacing would have been required 
when bonding to the mid-soles, in the present invention, the surface that bonds to the mid-sole is a 
rough surface, so that the bonding force between the two is extremely strong even without 
surfacing. Also, in the present invention, liquid polyurethane compound (7) that overflows from 
recesses (4) when the liquid polyurethane compound is poured into lower mold (5) to fill it during 
the production process is completely removed, and it is leveled so that a patterned surface is 
formed, with the elastomer projections and the nonwoven fabric sheet (2), or substrate, distinctly 
differentiated. 

Thus, it is possible to provide shoe soles with intricate patterns not available until now by 
using appropriate colors and patterns for nonwoven fabric sheet (2). And the present invention can 
be applied to any shoe, particularly marathon and jogging shoes, as shoe soles that have excellent 
impact-resistance, flexibility, and durability. 

Brief description of the figures 

Figure 1 is a cross section that shows a nonwoven fabric sheet. Figure 2 is a cross section of 
the major parts of the lower mold. Figure 3 is a cross section that shows the upper mold. Figures 4 
I and II are cross sections of the lower mold that show the liquid polyurethane compound poured 
into the recesses. Figures 5 I through III are cross sections of the molds and nonwoven fabric sheet 
that show the production process of the invention. Figure 6 is a plan view that shows a ground 
contact sole produced by the present invention. Figure 7 illustrates a side view of an athletic shoe 
furnished with the shoe sole of the invention. 
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Explanation of symbols 

(1) .... film layer, (2) ... nonwoven fabric sheet, (3) ... projection, (4) ... recess, (5) ... 
lower mold, (6) . . . upper mold, (7) . . . liquid polyurethane compound, (8) . . . base fabric, (9) . . . top 
surface, (a) . . . upper surface, (b) . . . rear surface. 
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